Abstract The reactivity of two olefin substituted cyclophosphazenes, viz. (NPCl2)2NPiPrC[OC(O)Me]=CH2 and (NPCl2)2NPMeCH2C6H4(m, p-CH=CH2), in radical (co)polymerization with styrene and methyl methacrylate has been studied. The thermal behavior of copolymers of these precursors with styrene has been investigated by TGA and XPS.
INTRODUCTION
Recently, we synthesized by the reaction of acetyl chloride and a hydridocyclophosphazene a novel 1,1-disubstituted chlorocyclophosphazene (1) , in which the olefin functionality is connected to the ring by a direct phosphorus-carbon bond.
Apart from some synthetic details the polymerization behavior of this new precursor under radical conditions will be discussed and compared with that of another olefin substituted cyclophosphazene, viz. (NPCl2)2NPMeCH2C6H4(m, p-CH=CH2) (2) . It will be shown, that steric hindrance governs the polymerization process.
The thermal behavior of copolymers of 1 and 2 with styrene has been followed by TGA.
Char compositions, as determined by XPS, provide an insight into the processes during heating of the polymer samples. The 1/styrene copolymers, exhibit a two step TGA curve (curve c). The first step can be mainly associated with breakdown of polymer chains at the C-C linkage between inorganic monomers and loss of styrene, as after the first step of weight loss chlorine is still present in the sample. In the second step depolymerization of the styrene sequences , HCl elimination and ring degradation occurs. The cross-linking process is here less efficient by the presence of smaller chains.
It is worth mentioning that for all polymers derived from 1 and 2 the final composition of the residues shows a high carbon content (70 -80%).
